G.E.JOIINSON
PLAaNT MaNAGER

EAST GHICAGO,INDLANA

December 17th, 1937

M. rreqeriek Laist, Viee«President,
International Smeltg, and Refg. Co.,
Room 1720 ~ 25 Broadway,

New York, N. Y.

Dear Mr, Lajist:-

I acknowledge receipt of your letter
of December 13th addressed to Mr. Johnson,
enclosing copy of a letter from Mr. MeCarthy
and a copy of the application, Serial No,
178,352, for Method of Producing White Lead,
We note that this application waa filed on
December 6th, 1937,

Thanking you, I remain

Yours very truly, .

: Superintendent.
RGB/e
cc~Mr.F,0,Case

PLANTS: Bast Ciiicaco,inp.
ArnoN.Oitto
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INTERNATIONAL SMELTING & REFINING COMPANY
256 BROADWAY

NEW YORK
FREDERICK LAIST
VICE-PRESIOENT

Lesenber 13, 1507.

¥r. C. %, / .
Intarzatls i Z(x: flol:p Coapany, o
Lesd Felirtag leger t:'e‘u,

Fast Cialcego, Indians.

navor . ~
naper

Dear ¥r. Johnsoni J.:‘,_ .
. L \
I o zendlng you horewi ‘r Loy ©f lettor ’ro, >3 o

MeCarthy in whlon sou will sots el lhe jeient sgplicoticn
af WessTs. Johnson, dowitan sl TioX, Jr., cevirley the mothod
of groduclsg white lesd was filed oa Lecozber €, 1927 under
“er.uu. uun:’er 176, .»5:.. C-

One cojy or the eprliceticn 2c filed 1s enclosed

herewith.

Yours very truly,
¢ . (”\,v
Fnels [

cet ¥r. F. O. Ceze
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Wirriax H. Davis
ARBA B. MARVIN .
Deax S. EDNONDS
FraANK E. BARROWS
W. BROWN MORTON
MzRr7o¥ W.Sa08
Wirris H TAYLOR.JR.
ErnesT H MERCHANT
Georae E.MipDLETON
MoRrris D. JACKSON
R.MorToN ADANS
RaynowD F ADans
LesyLiz B. Youna
DaNizL V. MABONEY

neTimeO

PENNIE, Davis, MARVIN AND EDMONDS

COUNSELLORS AT Law
165 BROADWAY
NEW YORK

WasHiNoToN Orrices
NaTioNar Press BuiLdiNo

ArpeRT G. Davis
COUNBEL

RavMoND B CaNrizip

December 9, 1937.

S. HowELL BROWN, JR.
Louis D. FORWARD
H.STANLEY MANSPIELD
Georae E. FAITETULL
DoNAL F. MCCaRTHY
Jory Hoxie

Joux T. FARLEY

D4947

CuRrT Voy BOETTICHER.JR.
Janes B.CHRISTIE
JaMes W.La1st

Cyros S. Harooop

Rooer T. MC Leaw

Harord A. TRaAVER
KenyveTe H. MURRAY
HarrY E. DownNER

Carr E. RiNo

Mr. Frederick Leist, Vice President
Internationel Smelting & Refining Co.,
25 Broadway, Room 1720,
New York, New York.
Dear Mr. Leist:
We have been advised that the apblication of
Gunnard E. Johnson, Reginald G. Bowman and Willjam J.
Knox, Jr. for United States patent, covering lmprovements
in the Method of Producing White Lead, was received in
the Patent Office on December 6, 1937 and has been given
Serial Number 178,352,

Two copies of ﬁhe application as filed are
enclosed herewith.

Yery truly yours,

wiw

' Enclosures.
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This invention relates to the production of white
lead -and has for an object the provision .of certain improve-
ments in processes for producing white lega. - More parti-
ocularly, the invention .contemplates the provision-of certain
improvements in processes for producing white lead by
eléctrolyais. o T : S e o cevnoe o

The present-day ccumsrcial ~rages~ ®ar producing
white ‘lead eleotrolytically 18 carried ‘outin a so-called - -
‘bl-fluid cell having a lead anode and an iron cathode - -

-separeted by a porous diaphragnm. Thoe anode is surrounded

and a very small amount of sodium carbonate. The cathode
is surrounded by an electrolyte (the catholyte) containing ..
sodium aoetate and a relatively large amouﬁt of sodium
carbonate. Eaoh eleotrolyte is maintained in rapid cirocu-
lation about its eleotrode. The ocirculation system of the
‘two electrolytes are entirely independent and no:ccmhunioa-
tionloxista'betunen the catholyte and anolyte in the cell
except through the diaphragm in the cell, -

‘In praotice, 'a small amount of Ne,COz, not
.exceeding about .05%, is added to ths anolyte before plaéing
tho‘élcotrolytic cells in operation.,: When the ourrent is
turned on.'tha lead dissolves frcm the surface of the anode
and is immsdietely preoipitated as white lead at a slight
distanc; rronAthe_anodo surfece. The precipitate is
carried down through the cell by the descending ocurrent of
snolyte in a thick cloud without depositing on the anode
surface. Hydrogen and the hydroxide ions are liberated at
the oathode. The hydroxide end carbonate ions of the
"hydrolyzed soqium carbonate (NapCOg) of the ocatholyte

-1-

by an electrolyte (the anolyte) containing sodium scetate : . :,
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dissolved lead salts, Hdwever, there 18 no sodium ocarbonate

a1l make-up solution cén‘then be added to the anolyte in

migrate through the diephragm towaerd the anode, replenishing ,
the enions renoved from the anclyte by precipitation of the
lead ions. By this electrolytic migration, the aléctro--
chenical equivalent emouht of anions required to precipitate i
the lead cations as they ere dissoclved at the anode are ‘i
transported to the anolﬁte. S1ight traces of carbonate 2
!
|
]

i

(HagCO3z) present in the solution film in contact with the |

‘ : I
|
|

can be deteoted in the anolyte but it is entirely free of

anode.
The foregoing outlines the major reaction. In praotio;
in order to replenish and conserve chemicals and to restore |
the loss in volume of catholyte due to deoocmposition of water!
at the cathode, evaporation and mechanicel losses, anolyte ‘
is added to the ocetholyte in & small ocontinuous stream.
This introduces sodium acetate into the‘catholyte whioh 18
also acted upon by the current, the acetate ions replacing e

part of the hydroxide and ocerbonate ions that migrete to the

anolyte. This 18 compensatsd for by permitting e oertein
amount of seepage of oatholyte into enclyte through the
diepbregm. - The seepsge is controlled by selecting a
diephragn fabric of the desired porosity for a given hydro-
statio solution hezd of catholyte of a selected eomposition

in the oathode'oompartment. The addition of relatively

small amounts of anolyte to catholyte and catholyte to

anolyte permits edjusting the sodium concentration of the

two electrolytes and the conservetion of chemioals, since

the form of filtrate from the filters. A1l anolyte in the

filter oekes is replaced by water by a counter current wash-

-8
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ing operation and returned to the anolyte oirculation system
In sddition, wash water filtrate is also returnsd as re-
quired to replenish the losses enumerateﬁ sbove., As the
volume of solutions transferred between the two electrolytes
is very small the anolyte as previously stated is essentially
free of the reacting salts and they are only brought into
the zone where the white lead is precipitated in electro=-
chemical equivalent amouﬁgé; there 18 never an excess present
to alter the reactlon or influence the size of the particle.

The white lead which is removed continuously from
the cell by the circulation of the anclyte, is removed from
the enolyte by settling and filtering. The filter pulp is
washed, dried, ground and air floated, and 18 then
barrelled in a 4ry pulverulent fqrm. The clear anolyte is
recirculated through the ¢ell.

The composition of the anolyte during its passage
through the cell remains unchanged except for a small in-
crease in the acetate concentration. Thig is controlled by
dilutior with wash water from the filter. The catholyte is
depleted in carbonate lons and e snall percent of acetate
ions, and enriched in hydroxide ions during its passage
through the cathode compartment of the cell. The excess of
hydrate ions is neutralized and the loss in carbonate ions
restored by passing the catholyte thfough carbonation towers,
in whioch & stredm of descending solution passes through a
risipg strean of COp gas from a coke burning boiler. The
acetate ioss is replenished as noted by running a small
stream of anolyte into the catholyte after it is diécharged

from the ocells,

-3
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" anolyte reiatisway sirongly alkaline.

In the United States patent to Ralph M. Harrington,
No. 1,308,948, it is recognized that the character and
quality of the white lead product may be ocontrolled by
regulating the amount of carbon dioxide supplied to the
catholyte, and it 1s further recognized that in order to
obtain rapid carbon dloxide absorption and et the same time
avoid preoipitation of white leed on the anode, it is

necessary to maintein the catholyte as ocmpeared with the

Ve discovered that the composition of the white
lead produced varies direotly with the HCOs ion or bi-
carbonate content of the anolyte. our investigations have
indicated that the white lead formation is represented by
the following reaction equation:

BPb(CpHz0p)p + 4NapCOg + 2Hp0 =

2PbCOg*Pb(OH)p + 2NaHCO; + 6NaC,iz0p.

The composition of the basic lead salt precipitated;
varies with the pH value of the solution in which it is
formed. It wiil be apparent, therefore, that if only
sodium oarbonaﬁe {RapCOa) and lead acetate (Pb(CpHz0p)p) were
supplied to the solution, the sodium bicarbonate (Nchoﬁ)
content would progresaively increase and the ratio of HCOg
to OH ions in the resulting precipitated lead salt would
increase until finally only PbCOs would be produced. In
other words the earbon dioxide (COp) content of the

precipitated white lead bears & direoct relation to the

' sodium bicarbonate (NaHCOz) concentration of the enolyte.

This nas been found to be true in actusl operation. In
order to control the composition of the white lead produced,
therefore, it is necessary to control the NaHCOz content of

the anolyte.

4w




Our discovery of the effect of the Boo3 ion or-
bicarbonate content of the anolyte on the -compoasition of
the white lead produced is desoribed in our United States
patent No, 1,845,713, dated FPebruary 16, 1932 whioh ocovers
control of the bicarbonate content of the anolyte by main-
taining a uniform end deficient carbonation of the catholyte
and adding an acid or & bloarbonate to the anoclyte.

Our aforemsntioned patent slso points ocut that
it is desiradble that the carbonate salt content of the
anolyte be kept low --much lower than is required {n order
to avold formation of white lead incrustations on the snode--
in order to permit washing the white lead free of these
salts in the finishing of the white lead separated from the
anolyte. This is importent in the commercial production of

"white lead by the electrolytic method, since the presence

of eny considerable amount of alkali metal carbonate in the
white lesd product renders it unrit for use as paint ﬁigment.
Ve have found that the difficulty in wasping'the white lead
surriciently free of adsorbed salts incresses with inoreas-
ing concentration of carbonete salt in the anolyte to a
point et which it is practically impossidle to eliminate
then., This may be explained by adsorption of tﬁe salts in

‘. the white lead particles, but it seems more probadble that

a reaction may occur as follows:
2(2PbCOz*Pb(0H)z) + NesC0s + NeHCOz =
) ' 3NaPb,(C0g) 08 + Hp0
whereby the carbonate salt becomes chenically combined and
therefore very dirr;oult or impossible to remove,
Our present invention provides for control of

the bioarbonate content of the anolyte by means of excess

-5«




; cell, by edding a preforméd solution of the hydroxide to the
i anolyte outside the cell, or by adding cetholyte high in

g e

' compensate for the inocomplete neutralization, the cerbon-

‘tion or acocurete deficient carbonation. The invention

Velectrélysisvand by éeepnse through the diaphragm to meet

of an elkali metal hydroxide. The alkali metal hydrcxide may

| be added to the anolyte in any suitable manner as, for exam-

ple, by disaclving the hydroxide in the snolyte outaide ths

hjﬁioiide {(after electrolygis and prior to carbonation) to
the snolyte outside the cell. The solution of hydroxide for
addition to the anolyte may be formed by employing as solvent
the filtrate normally emp;oyed as make-up solution. The in-
vention permita simplification of the carbonation operation
and provides a simple method of maintaining a supply of
anolyte of the proper concentration with‘respect to bi-
carbonate.- Inetead of controlling the cerbonation operation
to completely or partielly neutraelize the catholyte solution
from the cell (depleted in carbonate ion and high in
hydroxide) and, in the case of the partially neutralized
catholyte, adding an acid or bicarbonate to tﬁe anolyte to

ation operation may be permitted to proceed to the point at
which excess carbonation is effected without the necessity

for exercising extreme ocaution to secure exact neutraliza-

simplifies'the process also by eliminating the necessity
for exact contgpl of eddition of catholyte to anclyte by

changes in operating conditions. The composition of

anolyte thus harmfully altered can be adjusted readily by
the method of the invention. In the preferred method of
the invention, the carbonation operaticn is so controlled

as to effect substantially uniform and excess carbonation of

PNYC00008524
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designed to produce a produoc;otjparti&nlnr.conyoaition; view
In aoccordance with our invention, using & bdi-finid
cell with a lead anode suspended in an enclyte capable of

yielding a solvent for the lead, e.g., sodium acetate, and

a suitable inert cathode suspended ln'a catholyte containing

i sodiun oarbonate and separated from the anolyte by a suitable’

diaphragn, and to which an excess of carbon dioxide (CO,)

is supplied in the oarbonation operation, the anclyte

solution is sampled and analyzed at regular intervels, say
every hour, and ita bicarbonate content adjusted to and ‘
., maintained at the desired figure by the addition of an alkali,
. metal hydroxide, as pointed out above. '
For exsmple, in a cell opersted at a current

i density of 30 amperes per sjuere foot of cethode area and
producing approximately .0ll pounds of white lead per ampere ;
hour and opersting at an anolyte displacenent rate of 18
gallons per minute while malnteining uniform. end excess
carhonation of the catholyte, the sodium bicarbonate content
! ’ of the enolyte is naintained at 0.0561% through sdjustment

' by the addition of sodium hycroxide thereto to produce a
white lead containing 11.60% of carbon dioxide (CCz). To
produce white lesd of greater or smaller COp content the

ecid carbonate content of the enolyte mey be increased or

decreased by the addition of lesser or greater anounts,
re&bectlvely, of sodium hydroxide. The exact acid carbonate
;content required for the production of a particulaf white
lead product should be determined in each instance by
experinent. The ourbonste sslt content of the anolyte is

naintained ot not exceeding cbout twenty-five one-hundredths

! . i -7-
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! of one percent, (0.25%) and preferably less then six one-
bundredths of opme percent (0.00%). Tha significence of the
i limited ocerbonate salt content of the anolyte specified nay
be aepprecieated by conparison with the limitation of the
cerbonate salt content of the enolyte necessury to awid

troublesome precipitation of white lead on the enods in

|
!
[
i
i

i

tcoordance with the Herrington patent. . In this cese the
carbonate salt content of the anolyte mey run as high as
six tenths of one percent (0.603), which content, however,
will produce white lead contiilning so much cerbonate salt
that it is not feasibdle in oommnrcia; operation to wesh it
sufficlently free of such salt eg to produce & first grede
white lead peint piguent.

8-
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l. In a process of producing white lesd Sy-
:electrolyaie in a bifluid cell involving the use of an
fanolyte capable under electrolysis of ylelding & lead
;aolvenb and ocontaining & bicarbonate and & catholyte con-
§ta1ning a carbonate whioh is eltered during the oourse of
?the process by removel of cerbonate ion, and involving

|
; oarbonation of the catholyte to restore varbonate ion thars-

to and re-use of the regenerated catholyte, ths improvement

whioh comprises controlling the composition of the
%preoipltated white lead by reference to the bioarbonsate
!oonoentration in the anolyte and adjusting the bicarbdonate
Eoonoentration in the anolyte by controlling the cerdbonstion
;or the catholyte and adding to the anolyte an agent ospsble
éor establishing tﬂerein bilcarbonaste in the desired
gproportion.

! 2. In a process of producing white lead by
gelectrolyaia in e bifluid cell involving the use of an
anolyte ocepable under eleotrolysis of ylélding & lead
solvent and containing a bicarbonate and a catholyte con-
taining a carbonate whioh is altered during the course of
the process by rezoval of carbonate ion, and involving
oarbonation of the oatholyte to restore carbonate ilon there-
to and re-use of the regenerated catholyte, the improvement

which comprises oontrolling the camposition of the

precipitated white lead by reference to the bicarbonate
conocentration in the anolyte and adjusting the biocarbonate
concentration in the amolyte by subjeoting the catholyte to

axcess carbonation and incorporating in the anolyte an

. alkall metal hydroxide to establish therein bicarbonate in

the desired proportion.

;
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3. In a process of producing white lead by
electrolysis in a bifluid cell involving the use of an
anolyte cepable under eleotrolysis of yielding a lead
solvent and conteining e bicerbonate and & cetholyte
containing a carbonate which is eltered during the course
of the process by removal of carbonate ion, and involving
carbonation of the catholyte to restore oarbonate ion
theretc and re-use of the regenerated catholyte, the improve
ment whioh comprises sontrolling the ccuposition of the
precipitated white lead by reference to the bicarbonete
concentration in the anolyte end adjusting the bicarbonate
concentration in the anolyte by subjecting the catholyte
to excess carbonation and adding to the enolyte sodium
hydroxide to esteblish therein bicarbonate in the desired

proportion.

4. In e process of producing white lead by
eleotrolysis in & bifluid cell involving the use of en
snolyte capable under elecirolysis of yielding a leéd
solvent and conteining a bicarbonate and a catholyte
containing a carbonate which is altered during the course
of the process by removel of carbonate ion, and involving
carbonation of the catholyte to restore carbonate ion
théreto and re-use of the regenereted catholyte, the
1mpfovemeﬁt which canprises controlling the composition of
the preoipitated white lead by rererence_to the bicarbonate
concentration in the anolyte and adjusting the bicarbonate
concentration in the anolyte by subjecting the catholyte to
excess carbonation and adding to the anolyte unocarbonated

catholyte ocontaining sodium hydroxide to eatabi;sh in the

anolyte bicarbonate in the desired proportion.
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5. In the process of producing white leasd by
electrolysis in a bifluid cell in whioh fhe white lead is
préoipitated in an anolyte capeble under electrolysis of
yielding a lead solvent and oontaining bicarbonate salt the
steps whioh comnsist in éetermining the bicarbonate concentra-
tion in the anolyte corresponding to the precipitstion of
white lead of the desirgd cémposition, and méintaining said
bicerbonate content in the anolyte by meintaining a uniform
end excess cerbonation of the catholyte and adding an elkall

metal hydroxide to the anolyte.

6. Invthe process of producing white lead by
electrolysis in a bifluid ocell in which the white lead is
precipitated in an anolyte capable under eleotrolysis of
yielding a lead solvent and contaeining blcerbonate salt the

steps which oonsist in determining the bloarbvonate concentra-

tion in the enolyte corresponding to the precipitation of
white leed of the desired ocomposition, end maintaining said

bicarbonate content in the anolyte by meintaining e uniform

e

and exoess carbonation of the catholyte and adding sodium

bydroxide to the anolyte.

N 7. In the prooess of producing white lesd by

: . electrolysis in a bifluid cell in which the white lead is
precipitéted in an enolyte cepable under electrolysis of
L yielding a lead solvent and containing bicarbonate salt the
y - stepé which consist in determining the bloarbonate concentra-
tion in the asnolyte corresponding to the precipitetion of

white leed of the desired composition, end meintaining said
bicafbonate content in the anolyte by meintaining a uniform

1 and excess carbonation of the catholyte and adding un-

carbonated catholyte to the enolyte.




‘electrolysis in a bifluid cell involving the use of (1) an

" 8. In a processa of producing white leed vyYco in
electrolysis in a bifluid cell involving the use of (1) an

anolyte capable under electrolysis of yielding a lead
solvent and contalning a carbonate and e bilcarbonate and
{2) a oatholyte containing a carbonate which is altered
during the course of thé process by removel of carbonate
ion, &nd involving carbqnaﬁion of the catholyte to restore
carbonate ion théréto and re-use ér the regeﬁerated
catholyte, the improvement which comprises maintaining the
cerbonate concentration in the anolyte at or below a pre-
determined maxinum which is substentislly less than the
concentration resulting in objectionable deposition of white
lead on the anode, and controlling the ocomposition of the
precipitated white.lead by reference to the bicarbonste
concentration in the anolyte end adjusting the bicarbonsts
concentration in the anolyte by controlling the carbonation
of the cathilyte and adding to the anolyte an agent oapeble
of establishing therein bicarbonate in the desired proportioni

S, In & progess of procducing white lesd by

anolyte capable under electrolysis of ylelding & leed
solvent and containing a carbonate and a bicarbonate and (2)
a catholyte containing a carbonate which is altered during
the cgourse orAthe process by removel of carbonate ion, end
involving carbonetion of the catholyte to restore carbonate
ion thereto and re-use of the regenerated catholyte, the
improvement which comprises maintaining the carbonate con-
centration in the enolyte et or below a predetermined
maximum whioch is substantially less than the concentration
resulting in>objectionable deposition of white lead on the
anode, and controlling the composition of the precipitated

white lead by reference to the bicarbonate concentration in




the enolyte and adjusting the bicarbonate concentration in

i
I
|
. the anolyte by subjecting the catholyte to excess carbona-
1
| tion and incorporating in the anolyte an alkali metal

hydroxide to establish therein bicarbonate in the desired

proportion.

iO. In a procsss of produéiﬁg wﬁite lead by

| electrolysis in a bifluid cell involving the use of (1) an
i anolyte capable under eleotrolysis of yielding a leﬁd

| solvent and containing a carbonate and a bicarbonate and
(2) a catholyte containing a carbonate which iu'altered
duriﬂg the course of the process by remowval of carbonate
ion, and involving carbonation of the catholyte to restore
carbonate lon thereto and re-use of the regenerated
catholyte, the inmprovement which comprises maintaining the
carbonate concentration in the anolyte at or velow a pre-
determined maximum which is substantially less than the
concentration resulting in objectionabvle deéosition of white
lead on the anode, and controlling the composition of the

i precipitated white lead by reference to the bicarbonate
consentration in the anclyte and adjusting the bicarvonats
concentration in the anolyte by subjecting the catholyte
to excess oarbonation and adding to the anolyte sodium
hydroxide to establish therein blcarbonate in the desired

proportion.

1l. In e process of producing white lead by
eleotrolysis in a bifluid cell involving the use of (1) en
i anolyte capable under electrolysis of yielding a lead
_ solvent and containing a carbonate and & bicarbonate &and
i (2) a catholyte containing a carbonate which is altered
A during the eourse of the process by removel of carbonate

ion, and involving oarbonation of the catholyte to restare
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-lduring the oourse of the procesas by removaltor carbonste ion,

cgrbonate ion theroto and re-use of the regenerated

i oatholyte, the improvement which comprises neinteining the
loarbonate ooncentretion in the anolyte at or below a pre-
deternined maximum whioh 18 substantielly less than the
ooncentration resultingin odJectionable deposition of white
lend on the nnode, a&nd ocoatrolling tho composition of the
praoipitated white 13ad by . irc.. . .o the bicerbonate
concentration in the anolyte and adjuating the bilcarbonate
concentration in the anolyte by subjeating the catholyte to
excess carbonation and adding to the anolyte unocarbonated

oatholyte conteining sodium hydroxide to establish in the

anolyte bicarbonate in the desired proportion.

12. In a process of producing white lead by
eleotrolysis in a bifluid cell involving the use of (1) en
anolyte capeble under eleotrolysis of yielding a lead
solvent and oontalning & carbonate and a bicarbonate and

(2) a catholyte conteining a carbonate whioch is altered

and involving carbonation of the cstholyte to restore
carbonate ion thereto and re-use of the regenerated
catholyte, the improvement whioch comprises maintaining the
carbonate concentration in the anoclyte at e value not
xoeeding about twenty-five one-hundredths of one percent
(0.25%) to permit the production of a white leed product
which may be freed readily of deleterious carbonate by
ashing, and controlling the composition of the precipitated
thite lead by reference .to the bicarbonate concentration in
the anolyte snd adjusting the bioafbonate concentration {n
the anclyte by controlling the carbonation of tke catholyte

l
ipnd adding to the anclyte en agent capasble of esteblishing

%herein bicarbonate in the desired proportion.

———y
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eleotrolysis in a bifluid cell involving the use of (1) en

13.. In » prooess of producing white lead by

snolyte cspable under electrolysis or‘yiolding & lead
solvent end oontaining a carbonate and a-bicarbonato and

{2) a catholyte containing a carbonete whioh is sltered
during the course of the process by removasl of carbonat§ ion,
end involving carbonation of the ocatholyte to restore
carbonate ion theretq_and re~ugse of the regenerated
catholyte, ﬁhe impfovement whioh comprises mainteining the
cerbonate concentratlion in the anolyte st a wvalue not exceed-
ing ebout twenty-five one-hundredths of one percent (0.25%)
to permit the production of e white lead product whioh may

be freed reedily of deleterious carbonate by washing, and
controlling the oomposition of the precipitated white leed
by reference to the bicarbonate concentration in the enclyte
and sdjusting the bicarbonate concentration in the anolyte by
subjecting the catholyte to excess carbonetion end incorpora-
ting in the anolyte an alkslil metal hydroxide to establiish

therein bicarbonste in the desired proportion.

14. In & proosss of produoing whito lead by
eleotrolysis in a bifluld cell involving the use of (1) en
anolyte capﬁble under oleoctrolysis of ylelding a lead solvent
and ocontaining a carbonate and a bicarbonate and (2) a
catholyte ocontaining a oarboﬁatQ whioh is alterad during the
course of the process by removal of oasrbonate ion, and
involving carbonation of the éatholyte to restore carbonate
ion the;eto and re-use of the rapgenerated catholyte, the
improvement which comprises maintaining the carbonate con-
centration in the anolyte at a value not exceeding about

twanty-five one-hundredtks of one percent (0.£5%) to permit

‘ kho produotion of & white lead product which may be freed

readily of dslsteriocus carbonate by washing, and oontrolling

PNYCO00008533




1

the composition of the precipiteted white lesd by reference

to the bicarvonale concerntration in the snolyte and edjusting
the bicurbonate concentration in the snolyte by sudbJeoting
| the cetholyle Lo excess carbonation and edding to the anolyte

sodiur hydroxide to establish therein bicerbonate i{n the

desired proportion.

1%. In = ~vocess of producing white lesad by
electrolysis in & bifluid cell involving the use of (1) en
enolyte capadle under eleotrolysis of yielding a lead scvent
and oontaining a carbonate and a bigarbonate end (2) a
catholyte oontaining a cerbonate which is eltered during
the course of the process by removal of carbonate ion, end
involving carbonation of the ocatholyte toc restore carbonste

ion thereto and re-use of the regenerated catholyte, the

improvement which comprises maintaining the ocerbonate

‘ ooncentration in the snolyte at a wvalue not exceeding sabout
f twenty-five one-hundredths of one percent (0.25%) to permit
t: | the production of a white lead product whioch may be freed
readlly of deleteriocus carbonate by weshing, and controlling
the composition of the precipitated white lead by reference
to the blcarbonate concentration in the enolyte end
adjusting the blosrbonate concentration in the anolyte by
subjecting the catholyte to excess ocarbonation and adding
to the enolyte uncarbonated catholfte containing sodiunm
hydroxide to establish in the anolyte bicarbonste in the
desired proportion.

" 1e., In'a prooess'or producing white leed by
electrolysis in a bdbifluiad cell involving the use of (1) an
enolyte capable under eleotrolysis or'yielding a lead solvent
and containing & carbonate and & bloarbonats and {2) a

catholyte containing e oarbonate whioh is eltered during the

ocgurae of the process by removal of curbonste fomn, and




involving carbonation of the catholyte to restore oarbonate
ion thereto and re-uss of the regenerated catholyte, the
improvement whioh comprises maintaininé the oarbonate
ooncentration in the anolyte at a velue leas then six one-
hundredths of one percent (0.064} to permit the production
of a white lead product whioh may de freed reedily of
Aalgtert~ng carbonate dy washing, end ocontrolling the
compoaition of the precipitated white lead by reference to
the biosrbonate concentration in the esnolyte and adjusting
':he bioerbonate concentration in the snolyte by controlling
the carbonation of the catholyte and adding to the aunolyte
an_agont oapeble of establishing therein bicarbonate in the

desired proportion.

17. In & prooess of produoing white lead by
electrolysis in & bifluid cell involving the use of (1) an
anolyte capable under elsotrolysis of ylelding a lead solvent
and cohtaining a carbonate and a bicerbonate and (2} a o
catholyte oontaining a carbonate whioh is altered during the
course of the process by removal of carbonate ion, end

involving carbonation of the catholyte to restore carbonate

ion thereto and re-use of the regenerated catholyte, the
1ﬁprovonsnt whioch oamprises maintaining the carbonate concen-
tration in the anolyte at e value less than six one-hundredths
of ome pergent (0.06%) to permit the production of a white. .
lead product which may be freed readily of deleterious
garbonate by washing, and controlling the composition of the
precipitated white lead by reference to the bicarhbonate
concentration in the anolyte and adjusting the bicarbonate
ognoontratlon in ths anoclyte by subjocting the catholyte to
excess carbonation and {ncorporating in the anolyte an

alkali metal hydroxide to establish therein blcarbonate in

the desired proportion.
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. 18. 1In ® process of produocing white leed by
elestrolysis in a bifluid ocell involving the use of (1)-an
anolyte cepable under elecirolysis of ylelding e lead solvent
and containing a ocarbonete end a biocarbonate and (2) a
catholyte qontaining a oarbonate whioch is altered during the

ocourse of the prooess by removal of oarbonate ion, and

involving carbonation of the catholyte to restore carbonate
jon thereto and re-use of the regenerated catholyte, the
improvement which ccmprises maintaining the carbonate
concentration in the anolyte at a value less than six one-
hundredths of one percent (0.06%) to permit the production
.or a white leasd product whioh may be freed readily of

. ' deleterious carbonate by washing, and controlling the
composition of the pfeoipltntgd white leesd by reference to
the biocarbonate concentration in the anolyte and adjusting

the bvicarbonete concentration in the enolyte by subjeoting

the catholyte to excess oarbon@tion and adding to the anolyte

sodiun hydroxide to establish therein bicarbonate in the

desired proportion.

19. 1In a process of producing white lead by

electrolysis in a bifluid cell involving the use of (1) an
anolyte capable under eleotrolysis of yielding a lead solvent
and oonyaining a cerbonete and a hioqrbonate and (2) a
pachqute ogntaﬂniug_a ogrbonaté whi&b is altered during the
course of ;ho prooeia by removel of carbonate ign, and
involviﬁgvoarbénaiion of the 6atholyte to>restoro carbonate
fon thereto and re-use of the regenerated ocatholyte, the
improvement whioh comprises meintaining the ocarbonate
congentration fn the anquco et & value less then aixlone-
hundredths of one paroent (0.06%) to permit the production
of e whita lead product which may be freed readily of

deleterious cerbonate by washing, and controlling the

composition of the precipitated whits lead by reference to
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'mixing a spall amount of one electrolyte with the other

'eleetrolysia in a bifluid cell involving the use of two

the bloarbonate concentration in the snolyte and adjusting
the bioarbonate concentration in the snolyte by subjecting
the oatholyte to excesa ocarbonation and adding to the anolyte
uncarbonated catholyte containing sodium.hydroxide to
egtablish in the anolyte blgcarbonats in the desired proportioT

20, 1In e process of producing white leed by
eleotrolysis in a bifluid ocell involving the use of two
eleotrolytes of sinilsr but different compositions separatea

by a porous diaphragm, the improvement which ocomprisee

eleotrolyte to adjust the composition of the latter.

21. In e process of producing white lead by
eleotrolysis in a bifluid cell involving the use of an
anclyte end a catholyte separated by a porous diaphragnm,
the improvement which comprises mixing a smsll amount of
anolyte with the ocatholyte to edjust the composition of the
oatholytg. '

22. In a process of produoigg white lead vy
eleotrolytes of sinmilar but different compositions separeated

by & porous dlephragm, the improvement which oamprises mixing
a snmall amount of catholyte with the enoclyte to adjust the

oomposition of the enolyte.




